home oral hygiene procedures, along with Oil Pulling. All subjects had to perform their routine morning Oil Pulling prior to each of the clinical examination on the experimental days. Plaque levels and the severity of Gingivitis were assessed on day 0 (baseline-T 0 ). The subjects were called for 3 subsequent visits, spaced 15 days apart. At each visit, plaque and gingivitis scores were assessed.
T 1 -After 15 days. T 2 -After 30 days. T 3 -After 45 days.
All the subjects were required to follow the below mentioned, recommended method of Oil Pulling.
The oil pulling procedure Take 10-15 ml of refined sunflower oil using a tea spoon, approximately 6 gms or till the mouth is half filled. Sip, suck and pull the oil through the teeth. Lift your chin a bit, close eyes and start swishing liquid from left to right, front to back and vice versa. Concentrate and imagine liquid moving inside the mouth. Swish approximately 8-10 minutes or till you feel a fullness in your mouth. At the end the oil should be milky white, thin and frothy. Spit the liquid.
Plaque Scoring
Patient Hygiene Performance Index developed by Podshadley AG and Haley JV (1968) was modified to score the plaque from both the buccal and lingual / palatal surface of all the teeth instead of just the Index teeth. For assessment, the plaque was disclosed using Two tone disclosing agent. (9) The disclosing agent was applied with cotton and rinsed after 1 minute. Each tooth surface (facial and lingual) was divided into 5 sections by imaginary lines (Figure 1 ): Mesial third Distal third Middle third further divided horizontally into gingival, middle and occlusal sections as shown below.
The present study aimed to assess the effect of Oil pulling on oral hygiene. The objectives of the study were to assess the effect of oil pulling on plaque and gingivitis, to monitor its safety on oral soft and hard tissues and to assess the acceptability of Oil pulling.
Methodology
After screening the entire batch of 50 first year Physiotherapy students, at the KLES's Physiotherapy College, Belgaum, 10 male students in the age range 19-21 years were recruited for a 45 days study. The criteria for selection of the subjects were:
Inclusion criteria
Subjects willing to participate. Subjects having at least 20 natural teeth in the permanent dentition. Subjects with mild to moderate gingivitis and plaque accumulation. Subjects willing to refrain from any form of dental treatments during the study period.
Exclusion criteria
Subjects having allergy to the oil used. Subjects with systemic diseases and using antibiotics. Subjects undergoing orthodontic treatment or using intraoral artificial prosthesis. Subjects using any other mouth wash / rinse. 
Armamentarium

Pre-study procedures
The subjects were blinded about the aim of the investigation in order to avoid any possible bias. In order to participate the subjects signed a witnessed consent form and committed themselves to the study. Ethical clearance was obtained from the KLE Society Ethical committee.
Experimental Protocol
This study was carried out at the Department of Preventive and Community Dentistry.
Oral prophylaxis was not performed so that the subjects began the treatment regimen with their normal existing level of plaque deposits. All subjects were instructed to continue their normal Totaling the scores around each tooth gave the gingival index score for the area. Totaling all the scores and dividing by the number of teeth examined provided the gingival index score for that person, which was interpreted as follows: Mild gingivitis = 0.1-1.0
Moderate gingivitis = 1.1-2.0 Severe gingivitis = 2.1-3
A single examiner performed all the clinical measurements at the same time of the day throughout the study. Reproducibility was assessed by rescoring 5 teeth randomly at each examination. The intra-examiner reproducibility for plaque scoring was 0.81 and for gingival index was 0.75.
Statistical Analysis
Students paired 't' test and Wilcoxon signed rank test were used to compare the plaque and gingivitis scores before and after performing Oil pulling. The validity level was fixed to p<0.05.
Acceptability of Oil pulling
This was assessed at the end of the study period of 45 days. Each subject was given a close ended self administered questionnaire consisting of 15 questions to check for the acceptability of Oil pulling.
Results
The present study was conducted to assess the dental benefits of Oil pulling. Plaque and Gingival indices were performed on the subjects at baseline, 15, 30 and 45 days of Oil pulling. The changes in the index scores during the study period were compared.
No adverse reactions to any hard and soft tissues of the oral cavity were noticed during the study. The resultant changes in the plaque scores have been summarized in Tables 2,  accompanied by Figure 2 . There was a net decline in mean plaque scores from baseline to 45 days amounting to 0.81±0.41 (p<0.01). The greatest reduction in plaque scores was noted at the examinations between 15 and 30 days (0.37). Though the decline in plaque scores at 15 days was not significant, the rest of the differences were highly significant. 
Effect of Oil Pulling on Plaque and Gingivitis
The changes in the gingivitis scores have been summarized in Tables 3, accompanied by Figure 3 . The net decline in gingivitis was 0.39±0.17 (p<0.01). The decrease in gingivitis was more than 50%.
The study consisted of 10 male subjects, who were assessed for plaque and gingivitis at baseline, 15 At baseline (T 0 ) the mean plaque score and Standard Deviation was 3.46±0.21. After 15 days (T 1 ) the mean plaque score and SD was 3.38±0.28. After 30 days (T 2 ) the mean plaque score and SD was 3.02±0.30. After 45 days (T 3 ) the mean plaque score and SD was 2.65±0.36. There was a net decline in plaque scores from baseline to 45 days. Except for the decrease in plaque scores from T 0 to T 1 , rest all comparisons were highly significant. The highest reduction being between baseline to 45 days, (3.46 to 2.65) with a p value of 0.0002. At baseline (T 0 ) the mean gingivitis score and SD was 0.72±0.30. After 15 days (T 1 ) the mean gingivitis score and SD was 0.59±0.27. After 30 days (T 2 ) the mean gingivitis score and SD was 0.48±0.21. After 45 days (T 3 ) the mean gingivitis score and SD was 0.33±0.16. There was a net decline in gingivitis scores from baseline to 45 days. All the comparisons from T 0 to T 3 were highly significant. The highest reduction being between T 0 to T 3 (0.7180 to 0.3260). Unlike the plaque scores, not even in a single instance, was there a rise in the gingival index scores throughout the study period.
The plaque and gingivitis scores between baseline, 15 days, 30 days and 45 days were compared by a non parametric testthe Wilcoxon Matched Pairs Test also. Similar results have been obtained even in this instance. Except for the decrease in plaque scores from T 0 to T 1 , rest all comparisons were highly significant. All the comparisons for gingivitis reduction from T 0 to T 3 were highly significant.
Acceptability of Oil pulling
The acceptability of Oil pulling was assessed by a self administered questionnaire, the results of which are as follows:
Discussion
An exhaustive search of literature didn't yield any studies related to Oil Pulling and oral health. This is an indigenous procedure, having its origin in the Aurvedic literature of India. Oil Pulling has been mentioned in Charakasamhita and Sushrata's Arthashastra. For this reason, by no means Oil Pulling deserves a lack of scientific interest. In spite of most of the Ayurvedic texts stressing the systemic benefits of Oil Pulling, our study has proved, it's indeed having dental benefits also.
Since there are no studies till date assessing the dental benefits of Oil Pulling, our study has been the first in this untrodden path. When compared to tooth brushes and mouth rinses, Oil Pulling has also resulted in a significant improvement in oral hygiene.
Though refined sunflower oil has been used in the present study, there has been mention of other oils like sesame oil, groundnut oil, olive oil, mustard oil etc. Liquids from water and milk to extracts of gooseberries have been used for Oil Pulling. Some oils are more palatable than others in their raw state. Hence the author after trying various types of oils, came to a conclusion to use the most palatable, the refined sunflower oil for this study.
Though Oil Pulling has resulted in a significant reduction in Plaque and gingivitis, it can't be considered as a replacement for tooth brushing, but can definitely be a supplemental oral hygiene aid. The most objectionable part of this procedure is that, it has to be performed early in the morning, on empty stomach. Though all the subjects in this study complied with this during the study period, it can't be assured that they will perform this procedure lifelong. The results of the questionnaire indicated that 80% of the study subjects were willing to perform this procedure lifelong. It takes a lot of determination on part the subjects to master this procedure and perform it on a regular basis. Unless and until the subjects are sufficiently motivated, Oil Pulling can be rarely voluntarily accepted. More over if the subjects are disabled, handicapped, its difficult for them to adopt this procedure.
The most wonderful part of Oil Pulling is that, it can be performed using any oil easily available at homes. Refined sunflower oil or any other cooking oil for that matter is a common house hold commodity in most of the Indian homes. Hence the material for oil pulling is easily accessible to most of the Indian population right at their homes. This is a therapy that can be practiced right at home, without any expenses, and has a huge storehouse of benefits. (11) A liter of any brand of refined oil at present costs about 55-70 rs on an average. Whereas most of the available mouth rinses cost about 30-40 rs per 100 ml. If the cost per rinse is compared, Oil Pulling will cost about 0.55 to 0.70 rs per rinse, whereas a mouthrinse will cost 2.50 to 3.00 rs.
The Oil Pulling procedure has to be performed in a calm and bright area, early in the morning. How many of us can afford to spare 10 to 15 minutes of our early morning time, to perform Oil Pulling, by sitting calmly and concentrating the oil inside our mouth. In the context of the present day busy lives, its very hard to accept this procedure, unless and until more studies are carried out, and the benefits are proven repeatedly.
According to Ayurvedic literature Oil Pulling has been known to be effective on some 30 systemic diseases. Such a precious and practical solution to so many problems, has remained elusive to our sight since a long time. So this study is an eye opener to encourage further studies in this regard.
Chlorhexidine-containing mouth washes have been widely used No reports have been mentioned in the dental literature about studies on oil pulling though this was a widely practiced procedure. Khalessi AM et al. conducted a study to assess the oral health efficacy of Persica mouthwash containing an extract of S. persica, and found that it resulted in a 20-26% reduction in plaque accumulation. (12) This is in accordance with our study, where we also have noted reduction in plaque index scores after oil pulling.
In a study by Putt MS et al assessing the efficacy of alum containing mouth rinse, 22% reduction in plaque and 13% reduction in gingivitis was noted . At both 2 and 4 week examinations, the alum group had lower plaque thickness scores than the placebo group, but neither reduction attained statistical significance. In the present study the reduction of plaque scored from baseline to 15 days was not significant, whereas rest all reductions were statistically significant.
According to Tooth brush studies by Stoltze K the reduction in percentage sites with visible plaque was 8% in the manual toothbrush group and 30% in the Electric toothbrush group. (13) For approximal sites the corresponding figures were 10% and 35%. The mean reduction in gingivitis were 8% and 9% after 6 weeks, with all sites, whereas for the approximal sites reductions were 9% and 11% respectively. The results are in concurrence with our study, except for the fact that Oil Pulling has resulted in a far greater reduction in gingivitis, than the manual or electric tooth brushes.
In a study by Tritton CB and Armitage GC(3) tooth brushing has reduced plaque scores by 11-27% and gingivitis by 8-23%. By oil pulling, in the present study plaque scores have reduced by 18-30% and gingivitis has reduced by 52-60%. Hence reduction in plaque is comparable to previous studies, whereas reduction in gingivitis has been far superior. Being an indigenous procedure of Ayurveda this has a wide scope if properly utilized.
One important factor which requires discussion at this juncture is the "Hawthorne effect"-a positive change in the behaviour of a subject as a result of the special attention and status received from participation in an investigation. (14) Similarly it has been observed that oral hygiene may improve during a clinical trial as a result of anticipation of oral examinations which occur as part of study participation. (15) We agree that this effect might have played its part in our present study, which was of a short duration. If not elimination, the only way by which we could have minimized Hawthorne effect was by increasing the duration of the study.
In the light of the present study it is concluded that Oil Pulling is having dental benefits and it has resulted in a significant reduction in plaque and gingivitis scores. Hence it can be recommended as an Oral hygiene aid.
Conclusion
Within the limits of the present study, it can be concluded that Oil Pulling has the ability to reduce plaque and gingivitis. It emerges from this study that an individual is able to maintain low levels of plaque and gingivitis even if he is performing Oil Pulling, just for 45 days.
This study is just the tip of an iceberg and we recommend that further longitudinal studies with larger sample size should be conducted. Research comparing the use of different types of oils for the Oil Pulling procedure, and their effect on oral hygiene are needed. Also microbiological analysis of saliva and plaque if considered will add more internal validity to such studies. Further, studies comparing the effect of various commonly prescribed mouthwashes and Oil Pulling on the oral hygiene are warranted.
